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Abstract 
Background: The 30-item USDI is a self-report measure that assesses depressive symptoms 
among university students. It consists of three correlated three factors: Lethargy, Cognitive-
Emotional and Academic motivation. The current research used confirmatory factor analysis 
to asses construct validity and determine whether the original factor structure would be 
replicated in a different sample. Psychometric properties were also examined.     
Method: Participants were 1148 students (mean age 22.84 years, SD = 6.85) across all 
faculties from a large Australian metropolitan university. Students completed a questionnaire 
comprising of the USDI, the Depression Anxiety Stress Scale (DASS) and Life Satisfaction 
Scale (LSS).  
Results: The three correlated factor model was shown to be an acceptable fit to the data, 
indicating sound construct validity. Internal consistency of the scale was also demonstrated to 
be sound, with high Cronbach Alpha values. Temporal stability of the scale was also shown 
to be strong through test-retest analysis. Finally, concurrent and discriminant validity was 
examined with correlations between the USDI and DASS subscales as well as the LSS, with 
sound results contributing to further support the construct validity of the scale.  Cut-off points 
were also developed to aid total score interpretation.   
Limitations: Response rates are unclear. In addition, the representativeness of the sample 
could be improved potentially through targeted recruitment (i.e. reviewing the online sample 
statistics during data collection, examining the representativeness trends and addressing 
particular faculties within the university that were underrepresented).  
Conclusions: The USDI provides a valid and reliable method of assessing depressive 
symptoms found among university students.    
 Keywords: Student; Depression; Assessment; USDI; Confirmatory factor analysis  
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University Student Depression Inventory (USDI): Confirmatory Factor Analysis and 
Review of Psychometric Properties 
Research into the mental health of university students has demonstrated that 
depressive symptoms are commonly found among this population, and often more so than the 
general population (Flett, Vredenburg, & Krames, 1997; Furr, Westefeld, McConnell, & 
Jenkins, 2001; Mellin, 2008; Stallman, 2010; Tjia, Givens & Shea, 2005). Depressive 
disorders and associated symptoms affect the student’s physical, emotional, cognitive and 
interpersonal functioning (Kitzrow, 2003). Symptoms are associated with deficits in 
information processing (Lyubomirsky, Kasri, & Zehm, 2003; Weingartner & Silberman, 
1984), time management, problem solving and decision making skills (Das & Misha, 2012; 
Hamdi, 1998), critical for academic achievement and success ( Kendall  & Dobson, 1993). It 
also impacts negatively on the students retention and academic performance (Hysenbegasi, 
Hass & Rowland, 2005; Kitzrow, 2003;). Occurrence of depressive symptoms among 
university students have been found to fall between 27% and 75% and depressive symptoms 
and disorders represents the majority of issues presented in student counselling centres 
(McLennan, 1992; Mobley, 2008).  
For many decades there was limited research into specific presentation of university 
student depressive symptomology, as students were often used in psychological research as 
convenience or analogue samples in mental illness and psychiatric disorder investigations 
rather than a population of particular interest (Coyne, 1994; Gotlib, 1984). In recent times 
however, there has been greater interest in the particular and unique experiences of university 
students and research suggests that the presentation of depressive symptoms that university 
students experience demonstrates some distinction from clinical depression generally (Coyne, 
1994; Gotlib, 1984; Steer & Clark, 1997). For instance, neurovegetative symptoms such as 
loss or increase in appetite as well as hypersomnia or insomnia are symptoms commonly 
Investigation of the USDI   
3 
 
associated with depressive disorders among the general population. The research into 
occurrence of fluctuating patterns of sleep and appetite among university students however, 
suggests this is a consequence of lifestyle and environmental factors associated with being at 
university rather than indicative of depressive psychopathology (Coyne, 1994; Steer & Clark, 
1997).    
As well as these differences, there is research demonstrating the cognitive symptoms 
frequently associated with depressive disorders are fundamental in student’s experiences of 
depression, more so than neurovegetative experiences or symptoms for instance (Brackney & 
Karabenick, 1995). Perfectionism has been consistently shown to be significantly positively 
associated with depressive symptoms among students (Ashby, Rice, Martin, 2006; Elion, 
2007; Mead & Hicks, 2010), with students setting unrealistic goals and placing unreasonable 
demands on themselves, leading to low self-efficacy and highly critical self-evaluation 
(Arthur, 1998; Schweitzer & Hamilton, 2002). Furr et al., (2001) conducted research into 
experiences of depression among college students and found that of those students who had 
reported feeling depressed while at college, “grade problems” was the most frequently cited 
reason or contributing factor to their reported feelings of depression. In addition to cognitive 
symptoms, reduced motivation has been noted as a common depressive symptom (DSM-IV-
TR, APA, 2000). Students frequently experience procrastination and motivation difficulties 
with academic tasks in particular, which has been linked to depressive symptomatology in 
past research (Brackney & Karabenick, 1995). Investigations into university student’s mental 
health and well-being has also demonstrated that students who experience depressive 
symptoms are commonly on the mild end of the severity spectrum, unlikely to meet 
diagnostic criteria for a specific depressive disorder (Vredenburg, O’Brien & Krames, 1988; 
Bayram & Bilgel, 2008; Rapaport et al., 2002).  
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 As the mental health difficulties and levels of depressive experiences among 
university students increases, so too does the demand for mental health services (Kitzro, 
2003). Stallman (2011) outlines the International Association of Counselling Services (2000) 
recommendation of one full-time equivalent professional counselling staff member to every 
1000 to 1500 students. However research into university counselling services in Australia and 
New Zealand have found ratios to be much higher, between 1:4340 and 1:4957 (Downs, 
2008; Stallman, 2011). As Stallman (2011) points out, such high ratios would have an impact 
on the service delivery capabilities of counselling centres, which may include consequences 
such as longer appointment waiting times as well as shortened length of counselling sessions. 
 Such circumstances of greater need and demand for mental health services, 
particularly in the area of depression, indicates the utility of a measure of depressive 
symptoms particularly for university students that can detect symptoms among this 
population with speed (as compared with a structured clinical interview) and accuracy. There 
are many psychometrically sound self-report measures of depression currently available for 
use. However, in light of the distinct presentation of depressive symptomology among 
university students outlined above, criticisms have been raised concerning the accuracy of 
utilizing psychometric tools which fundamentally measure clinical levels of depression (or 
depressive disorders) and have not been developed for use among the student population 
(Coyne, 1994; Gotlib, 1984; Tennen, Hall & Affleck, 1995).  
 The University Student Depression Inventory (see Khawaja & Bryden, 2006 for 
details) is a 30-item self-report measure designed to assess symptoms of depression among 
the university student population and was developed in the context of: a) significant, 
widespread and increasing rates of depressive symptoms among university students; b) 
unique manifestation of depression among university students in contrast to ‘clinical’ 
depression; c) increasing demand of mental health services at universities d) criticisms 
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regarding the validity and suitability of self-report measures of clinical depression among 
student population; e) the value of a psychometrically valid and reliable instrument to quickly 
assess unique depressive symptomology among university students.   
 The USDI was developed using Australian university students and appears to be the 
only self-report measure that has been developed specifically for use within the university 
population. The original scale includes three correlated factors: Lethargy, Cognitive-
Emotional and Academic motivation. The factor Lethargy comprised of nine items which 
included items regarding fatigue, concentration difficulties, and task performance. The 
second factor (Cognitive-Emotional) comprised of 14 items which included items regarding 
worthlessness, low self-efficacy and sadness. The third factor, Academic motivation, 
comprised of seven items which included items regarding motivation and study tasks. 
The authors of the original scale demonstrated the measure to have sound psychometric 
properties including reliability in terms of internal consistency and temporal stability, as well 
as concurrent and discriminant validity (Khawaja & Bryden, 2006). Subsequent research 
using larger and more diverse samples have further supported the scale to be 
psychometrically reliable and valid (Habibi, Khawaja, Moradi, Dehghani & Fadaee, 2011; 
Khawaja & Duncanson, 2008; Khawaja, Santos, Habibi , & Smith, in press; Santos, Pereira, 
Veiga, & Khawaja, 2008). Khawaja and Duncanson (2008) found a relationship between 
demographic characteristics and depressive experiences of students. The USDI has also been 
translated into Persian and Portuguese languages with exploratory and confirmatory factor 
analyses upholding the original correlated three factor structure, psychometric properties and 
clinical utility (Habibi et al. 2011; Santos, Pereira, & Veiga, 2008). A recent cross-cultural 
study (Khawaja et al., in press) using Australian, Iranian and Portuguese university students, 
highlighted depression among students to be an issue internationally. These preliminary 
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investigations of the USDI have supported the scale’s factor structure, psychometric 
properties and use with students from a range of countries. 
While the initial investigation into the USDI suggests it is potentially a useful measure 
there are a number of limitations to the previous research. For instance, the sample used by 
Khawaja and Bryden (2006) was quite limited, with predominantly female participants 
(76.7%) largely comprised of students within the health faculty of the university 
(approximately 70%), with some faculties not represented at all. In addition, the original 
authors of the scale outline that a total scale score is used, rather than three separate subscale 
scores in line with the three factors. However a factor structure reflecting the three factors, 
leading to a ‘total score’ factor has not been examined. USDI also lacks cut-off points to aid 
interpretation of total scores. Interpretive guidelines would increase the clinical utility of the 
scale as individual clinicians could easily determine symptom frequency and the level of 
severity a student’s total score represents.  
1.1 Research aims 
The primary aim of the current research was to perform a confirmatory factor analysis to 
assess construct validity and determine if the correlated three factor structure of the USDI 
would be replicated and determine if the addition of a second order ‘total score’ factor would 
demonstrate an acceptable fit to the data. The secondary aim of this study was to examine and 
review psychometric properties of the USDI including the internal consistency, temporal 
stability, and criterion validity through convergent and discriminant validity. The final aim of 
this study was to create cut-off scores for severity categories to aid interpretation of total 
scores on the USDI in individual applications by utilizing a standardization sample to serve 
as a frame of reference for test score interpretations.  
2. Method 
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2.1. Participants 
 Participants were 1148 university students. The sample comprised of Queensland 
University of Technology students enrolled across all faculties. There was no exclusion 
criteria used in this research. The sample consisted of two groups, the first group (n = 1092) 
was asked to complete an online version of the questionnaire battery through the program 
‘KeySurvey’. The second group (n = 56) was asked to fill in the hardcopy version of the 
questionnaire on two occasions, one week apart.  
2.2. Measures 
2.2.1. Demographic form 
A demographic form was developed to assess age, gender, ethnicity, university year 
level, discipline/faculty, employment, and students’ enrolment status.  
2.2.2. University Student Depression Inventory (USDI) 
 The USDI (Khawaja & Bryden, 2006) is a 30-item scale that measures depressive 
symptoms among university students. On a 5-point Likert scale, the respondents are required 
to indicate how often they have experienced each item (e.g. “I feel sad”) over the past 2 
weeks, from 1 (not at all) to 5 (all the time). The scale produces a score between 30 and 150, 
with higher scores indicating higher levels of student depression. The Cronbach’s alpha of 
that scale has been .95 in past research as well as sound convergent and discriminant validity 
described (Khawaja & Bryden, 2006).  
2.2.3. Depression Anxiety Stress Scale (DASS) 
 The DASS (Lovibond & Lovibond, 1995) is a 42-item self-report questionnaire used 
to assess the emotional states of depression, anxiety and stress. Test takers are asked to rate 
each item on a 4-point frequency scale from 0 (did not apply to me at all) to 3 (applied to me 
very much, or most of the time) according to how much they were affected by the item over 
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the past week. The scale has demonstrated sound psychometric properties in previous 
research, with good internal consistency and construct validity (Antony et al., 1998; Brown et 
al., 1997; Crawford & Henry, 2003; Lovibond & Lovibond, 1995).  
2.2.4. Life Satisfaction Scale–Subjective state (LSS–S)  
 The LSS-S (Kopina, 1996) is a ten item self-report questionnaire used to assess 
subjective life satisfaction. The participant is asked to answer items on a four point intensity 
scale from 1 (definitely no) to 4 (definitely yes) in response to the question “How have you 
been feeling lately?” with high scores indicating high life satisfaction. Five of the items are 
reverse scored. The LSS-S has been demonstrated sound internal consistency (α = .87) in 
previous research (Khawaja & Bryden, 2006). 
2.3. Procedure 
 Ethics was obtained for the project from the University Human Research Ethics 
Committee. The online questionnaire was constructed using the program ‘KeySurvey’.  
Following this, course coordinators from each faculty within the university were contacted 
via email and invited to forward students a link to the questionnaire. A total of 110 course 
coordinators were contacted and given a description of the study and informed about 
participation requirements. Twelve course coordinators indicated their intention to forward 
the survey link to their students. It is unknown exactly how many of those contacted sent the 
link to their students, and it is unknown how many students in total were invited to 
participate. While the response rate cannot be accurately determined, the representativeness 
of the sample can be examined by comparing the sample characteristics to the characteristics 
of the total university population from which the sample was obtained. The sample (n = 
1148) was compared with the March 2012 enrolment data of the university population (N = 
40231). A close examination indicated that the participants’ gender distribution was similar 
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to that of the overall university (university population consisted of 44.91% of men and 
55.09% women). Further, they represented all faculties and their percentages of enrolments 
into different faculties’ resembled with the overall pattern reflected by the university 
population.   
  All participants were provided with written information that detailed aims of the 
study, confidentiality and anonymity of individual information, as well as the voluntary 
nature of participation. Consent was assumed once participants submitted the completed 
questionnaires, and participants were free to withdraw any time before responses were 
submitted. Data collection occurred between the middle of the first university semester (May, 
2010) and the middle of the second university semester (September, 2010). Those 
participants in the second group (n =56) met the principal researcher in a lecture room within 
the university campus and completed the same protocol twice, one week apart. There were no 
known risks associated with participation in this research, however as the topic relates to 
experiences of depression, participants were provided with the number of a counselling 
service and advised that access to a counsellor was available if any unforseen distress 
occurred. 
2.3. Statistical analysis 
 Analysis was conducted using statistical programs SPSS and AMOS version 18. 
Descriptive statistical analysis was carried out through examination of frequencies and 
percentages of the data. The reliability of the USDI was examined through internal 
consistency using Cronbach’s Alpha. Temporal stability of the data as well as discriminant 
and convergent validity was also assessed using correlation coefficient analysis. A 
confirmatory factor analysis through structural equation modelling using maximum 
likelihood estimation was used to test various models of the factor structure of the USDI. The 
Investigation of the USDI   
10 
 
model included 30 observed variables. Chi-Square (χ2), Root Mean-Square Error of 
Approximation (RMSEA), Comparative Fit Index (CFI) and Normed Fit Index (NFI) indices 
were used to assess the fit of each model to the data. Such fit-indices were used in addition to 
the traditional χ2 test, as χ2 has been shown to be highly sensitive to slight deviations from 
‘perfect fit’ in large samples (Brown, 2006). A CFI of 0.95 and above, a RMSEA 0.05 and 
below and a NFI of 0.90 and above indicates a good fit to the data (Hu & Bentler, 1999; Oei 
& Green, 2008).  
3. Results 
3.1. Sample 
 The sample consisted of 1148 participants, with 410 (35.7%) males and 738 (64.3%) 
females. The participants’ age ranged from 17 to 59 years and the mean age was 22.84 (SD = 
6.85). The ethnicity of the sample included 949 (82.7%) Caucasian, 168 (14.6%) Asian, 10 
(0.9%) Middle Eastern, 8 (0.7%) Latin American, and 7 (0.6%) Indigenous students. Six 
participants (0.5%) indicated ‘other’ which included Tahitian, Fijian, Pacific Islander, and 
African ethnicities. The university faculties in the sample included: Built Environment & 
Engineering (n = 358, 31.2%), Law (n = 242, 21.1%), Health (n = 142, 12.4%), Science & 
Technology (n = 130, 11.3%), Education (n = 87, 7.6%), Business (n = 82, 7.1%), Creative 
Industries (n = 39, 3.4%) and 68 (5.9%) students indicated they were undertaking a dual 
degree. Within the sample 36.5% were first year students, 26.3% were second, 18.1% were 
third, 13.2% were fourth, 4.6% were masters students and 1.2% were doctorate students. Just 
over 88% of the sample indicated they were enrolled at university full-time, while 11.6% 
indicated they studied part-time. Participant’s employment included casual (41.1%), not 
employed (25%), part-time (21%) full-time (11%), and volunteer (1.9%).  
3.2. Statistical assumptions  
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 Preliminary analysis of the data revealed that all assumptions of confirmatory factor 
analysis were met. The data file was screened for inaccuracies by checking minimum and 
maximum values of each variable and by visual inspection. Examination of the matrix 
scatterplot demonstrated the assumption of linearity was upheld, and inspection of 
correlations revealed no breaches in multicollinearity or singularity and it appeared there 
were no significant breaches in multivariate normality. Following the creation of the USDI 
categories however, the USDI data became skewed and due to the uneven group sizes within 
the sample, it was decided that non parametric testing would be appropriate whilst conducting 
analysis using the USDI categories.  
3.3. Confirmatory factor analysis 
 In order to determine if the factor structure outlined in the original research would be 
replicated a number of models were tested and compared (see Table 1). One and two factor 
uncorrelated and correlated models were initially tested, and each was demonstrated to be an 
inadequate fit to the data (all: CFI < 0.95; RMSEA > 0.05). Next, a three independent factor 
model was tested which displayed a poor fit with CFI = 0.759 and RMSEA = 0.103, and the 
correlated three factor model revealed some improvement (CF I= 0.853 and RMSEA = 
0.081). Inspection of the modification indices revealed that correlation of the error terms 
within each factor would improve the model fit. This was subsequently carried out and the 
resulting analysis demonstrated the correlated three factor model to be an acceptable fit to the 
data (see Table 1, model 3c). Following this, the three factor model with correlated error 
within each factor, leading to a second order factor of ‘total score’ was tested (3d). This 
model was also demonstrated to be an acceptable fit to the data and a slight improvement in 
the indices were noted (see Table 1).    A schematic representation of the correlated three 
factor model (3c) is presented in Figure 1 (with factor loadings for this model on table 2). 
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While Figure 2 is a schematic representation of the three factor model, leading to a second 
order ‘total score’ factor (3d) (see table 3 for the factor loadings). 
   Insert Figure 1 & 2 here 
Insert Table 1, 2 & 3 here 
3.4. Reliability  
 Cronbach Alpha was calculated for the USDI to determine internal consistency, and 
was found to be .95 for the 30 item scale. Internal consistency of each factors included 
Lethargy, α = .89, Cognitive-Emotional, α = .93 and Academic Motivation, α = .87. 
Temporal Stability of the USDI was assessed using test-retest reliability analysis. Correlation 
Coefficients were calculated between 56 participants’ scores on the scale, taken one week 
apart. Total USDI scores were significantly correlated between time one and time two, r = 
.89, p < .01. Each of the three factors; Lethargy, Cognitive-Emotional and Academic 
Motivation, were also significantly correlated between time one and time two, r = .85, p < 
.01, r = .90, p < .01, r = .84, p <.01, respectively.   
3.5. Validity  
 Convergent validity of the scale was investigated by calculating the correlation 
coefficients between the USDI and the subscales of the DASS. Results indicated the total 
USDI was more highly correlated with the DASS Depression Scale (r = .80, p < .01) than the 
DASS Anxiety (r = .67, p < .01), and the DASS Stress scale (r = .72, p < .01). Correlations 
between the DASS Depression scale and the USDI factors were also examined. The 
Cognitive-Emotional factor was most highly correlated with the DASS Depression scale (r = 
.83, p < .01), while the Lethargy and Academic motivation USDI factors revealed less 
correlation with r = .65, p < .01 and r = .61, p < .01 respectively. Discriminant validity was 
Investigation of the USDI   
13 
 
assessed by calculating the correlation coefficients between the USDI and the LSS-S. with 
results indicating a significant negative correlation, r = -.78, p < .01.  
3.6. Distribution of the USDI & severity cut-off scores 
 The distribution of the total USDI scores for each participant was inspected visually 
utilising a histogram and normal curve representation. While the data appeared to have a 
relatively normal distribution, slight positive skew was apparent. The skewness (0.394) and 
kurtosis (-0.19) statistics were then considered. While the data did not represent a perfectly 
normal distribution, consultation of the literature clarifies that in using ‘real world’ data, 
specifically in the social sciences, it is very rare to obtain a perfectly normal distribution and 
the ‘rule of thumb’ in accepting data distribution as upholding normality can be dependent on 
the statistics of skewness and kurtosis falling within the range of -1 to +1 (Miles & Shevlin, 
2001).  Using a more conservative range of -0.5 to +0.5, it was decided that the distribution 
of the USDI data upheld the assumption of normality.  As such, the mean and standard 
deviation (Z scores) of the data was used to determine severity cut-off scores for the USDI. 
While this method is not without its limitations (to be discussed subsequently) it is a method 
used and commonly accepted within the field of psychology when creating qualitative labels 
and categories to aid interpretation of numerical scores (Lovibond & Lovibond, 1995; 
Maslach & Jackson, 1986).  
 Scores were split into four groups and are presented on Table 4. As Table 4 
demonstrates, the data was grouped according to scores falling above and below the mean 
and the qualitative labels for these groups include ‘low’, ‘moderate’, ‘high’ and ‘very high’. 
These qualitative labels were developed for ease of interpretation for test administrators. It 
must be noted that scores on the USDI do not represent severity of depressive disorder or a 
diagnosis, but rather the amount depressive symptoms weighted by frequency of occurrence 
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during the past fortnight. For instance, a student scoring within the ‘high’ range indicates they 
have a high number of depressive symptoms occurring often over a fortnight. It should also 
be noted that this classification reflects a convenient statistical grouping of the data within 
this sample. Moreover, the designations of severity as  ‘low’ or ‘high’ for instance should be 
interpreted cautiously and should also be accompanied by clinical reasoning and judgement 
in individual applications.        
3.7. Initial evaluation of cut-off scores and USDI categories   
 Following the creation of the USDI categories a number of analyses were 
subsequently carried out for preliminary verification of the cut-off scores and corresponding 
interpretive categories. The scores and severity categories of the DASS depression scale as 
well as the scores on the LSS were used as a reference in this initial evaluation. Such 
statistical analysis was chosen in the first instance as the large sample size and methodology 
of this research enabled significance testing between groups.   
3.7.1 Correlation of severity categories between DASS and USDI 
 The data were coded into USDI and DASS severity categories and correlation 
coefficient analysis was carried out to determine the relationship between them. Results 
demonstrated that the USDI categories of ‘low’, ‘moderate’, ‘high’ and ‘very high’ were 
strongly positively correlated (r =.71, p < .05) with the DASS depression scale categories of 
‘mild’, ‘moderate’, ‘severe’, ‘extremely severe’.   
3.7.2 Scores on the DASS and LSS by USDI severity category 
 Utilizing the Kruskal-Wallis test, the USDI and DASS data was examined to 
determine if participants’ scores on the DASS depression scale were significantly different 
according to the USDI severity category. Table 5 displays the means and medians of DASS 
depression scores by USDI severity group. Results indicated a significant difference between 
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DASS depression scores according to USDI category, H (3) = 647.06, p < .05. Post hoc 
analysis using a series of Mann-Whitney tests was subsequently carried out. A Bonferroni 
adjustment was applied so differences were determined at a .008 significance level. A total of 
six comparisons were made, examining all combinations of USDI categories by scores on the 
DASS depression scale. Results specified there were significant differences between all 
groups, with moderate to large effect sizes (see Table 6).     
 Utilizing the same methods, scores on LSS were examined by USDI severity category 
(see Table 6). The Kruskal-Wallis test demonstrated significant differences between the LSS 
scores by the USDI category, H (3) = 560.67, p < .05. Again utilising a Bonferroni 
adjustment, the follow-up analysis indicated that participants’ LSS scores differed 
significantly between each of the USDI severity categories, and that effect sizes were 
moderate to large (see Table 6)..    
    Insert Table 4, 5 & 6 here.   
4. Discussion  
4.1. Confirmatory factor analysis  
 The confirmatory factor analysis demonstrated that the original correlated three factor 
structure (with correlated error terms within each factor) was a good fit to the data. The 
analysis also demonstrated that the three factor model, with the addition of the second order 
‘total score’ factor was a good fit to the data. Consistent with previous investigations (Habibi 
et al., 2011; Khawaja & Bryden, 2006; Santos et al., 2008), the original three factor structure 
of Lethargy, Cognitive-Emotional, Academic motivation was replicated in both of the models 
which demonstrates good construct validity of the scale. The students’ depressive symptoms 
of self defeating thoughts, negative emotions, lack of enthusiasm and drive for academic 
tasks and general fatigue and tiredness were reflected by these dimensions (Brackney & 
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Karabenick, 1995; Mead & Hicks, 2010; Kitzrow, 2003). However, as the authors of the 
scale outline that the USDI was designed to produce an overall total score for test users, 
rather than separate subscale scores, the three factor model with a second order factor of 
‘total score’ is the preferable model. 
4.2. Reliability and validity  
 The analysis of the psychometric properties also established the USDI as a reliable 
and valid scale. This is in line with previous studies ((Habibi et al., 2011; Khawaja & 
Duncanson, 2006; Khawaja & Bryden, 2006; Santos et al., 2008). The internal consistency of 
the total scale as well as the three factors was good, with high Cronbach alpha values. The 
test-retest correlations over one week were also high for the full scale and each of the three 
factors, demonstrating good temporal stability. Further construct and criterion validity 
evidence was gathered through concurrent and discriminant validity assessment of the USDI. 
The full scale and each of the factors of the USDI were correlated with other valid and 
reliable instruments related to psychological distress and life satisfaction. The USDI full scale 
had a strong positive relationship to the DASS depression scale, and positive but weaker 
relationships with the DASS anxiety and stress scales. This indicates the USDI represents a 
construct most similar to that assessed by the items within the DASS depression scale. The 
moderate positive relationship between the USDI and constructs assessing anxiety and stress 
is consistent with research into the relationship between psychological states of depression, 
anxiety and stress (Lovibond, 1983).  
 Correlations utilizing the factors revealed a strong positive relationship between the 
Cognitive-Emotional factor and the DASS depression scale, and positive but weaker 
correlations between the Lethargy and Academic motivation factors and the DASS 
Depression scale. This indicates that the USDI Cognitive-Emotional factor represents a 
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construct more similar to the DASS depression items than the Academic motivation or 
Lethargy factors. This finding is consistent with the theoretical development of the USDI that 
reported the Cognitive-Emotional factor contains items reflecting symptoms of depression 
commonly found in the general population, rather than specifically the student population as 
is the case with items in the Academic motivation factor (Khawaja & Bryden, 2006). Finally, 
the USDI was strongly negatively correlated with the LSS-subjective state, indicating that as 
reported levels of depression increased on the USDI, the reported level of life satisfaction 
decreased on the LSS, which is consistent with previous research into depression and 
satisfaction with life (Simpson, Schumaker, Dorahy & Shrestha, 1996). This evidence 
suggests that the USDI has sound concurrent and discriminant validity.        
4.3. Severity categories of the USDI 
 An additional purpose of this study was to create severity categories to aid 
interpretation of scores on the USDI in individual applications. The lack of interpretation 
guidelines restricts the clinical utility of the USDI, as total scores provide limited conceptual 
meaning regarding test responders’ severity of depressive symptoms. As the distribution of 
the data was considered normal, z scores were used to determine cut-off scores for 
corresponding interpretive labels. This resulted in the creation of four severity categories; 
‘low’ (which reflects USDI scores at and below the mean of the standardization sample) 
‘moderate’ (which reflects USDI scores one standard deviation above the standardization 
sample mean), ‘high’ (which reflects USDI scores two standard deviations above the 
standardization sample mean) and ‘very high’ (which reflects USDI scores three standard 
deviation above the standardization sample mean). The categories aim to enable a clinician to 
conceptualize the meaning of a test taker’s total score in terms of where it falls in comparison 
to the standardization sample. The current study also employed other well validated scales of 
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depression and life satisfaction as a reference to evaluate the resulting severity categories and 
verify them as practical as well as theoretically meaningful.     
Correlation coefficient analysis revealed a strong positive and significant relationship 
between the UDSI categories and the DASS depression scale categories. This moves towards 
clinical verification of the created USDI severity cut-off scores as it indicates that 
participant’s severity category membership on the UDSI strongly relates to their severity 
category membership on a well validated and widely used clinical instrument that measures 
depressive symptoms (Lovibond & Lovibond, 1995).  
 Non parametric analysis also revealed a significant trend in the data, which aided 
verification of the USDI categories. Participant’s scores on a well validated and widely used 
measure of depression rose in logical order of the ‘low’, ‘moderate’, ‘high’ and ‘very high’ 
USDI severity categories. Further, on the theoretical assumption that as levels of depressive 
symptoms increase, levels of life satisfaction are expected to decrease, the results did indeed 
demonstrate that participants reported levels satisfaction in their lives dropped with each 
incremental rise in USDI severity category. Such findings add to the clinical verification of 
the USDI severity categories as depression and life satisfaction scores within each artificially 
created USDI group significantly varied from each other in a theoretically sound and logical 
manner.   
4.4. Implications of results  
 Overall, the USDI appears to be a valid and reliable measure of depressive symptoms 
among university students. As such, the USDI has research and clinical utility within the 
university student population as currently there is no other scale that was developed 
specifically for use in the university student population (Khawaja & Bryden, 2006). The 
USDI has the potential to aid investigations into the unique presentation of depressive 
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symptoms among university students versus those instruments that measure MDD or scales 
developed to measure depressive symptoms among general population. In addition, the USDI 
may prove useful in a clinical setting, within university counselling centres for instance. As 
reported earlier, depressive symptoms among university student is one of the greatest health 
concerns on university campuses today, and mood disorders represent the majority of issues 
presented in university counselling centres (Kitzrow, 2003; Steer & Clarke, 1997). Mental 
health services demand that the clinicians working at the university counselling centres are 
able to identify and manage the depressive experiences of students effectively (Stallman, 
2011).  The USDI is quick and easy to administer and score, and can speedily assess specific 
depressive symptoms and unique difficulties experienced by university students (Ashby et al., 
2006; Elion, 2007; Mead & Hicks, 2010). The scale can be used to effectively with university 
students  as there is substantial evidence that depressive disorders and symptoms are 
associated with severe psychosocial, academic and cognitive difficulties (Das & Misha, 2012; 
Lyubomirsky et al., 2003).Utilizing this specific symptom inventory may help provide 
assessors with more precise and useful information, and may lead to the development of 
improved treatment tailored specifically for students. Severity categories are also now 
available to guide interpretation of USDI total scores in individual applications. This may be 
useful for clinical work within university counselling centres, for instance, to help clinicians 
administering the USDI interpret the severity of depressive symptoms students presenting for 
counselling are experiencing in relation to a standardization sample. 
4.5. Limitations and future directions  
 This research demonstrates promising results for the psychometric properties of the 
USDI, however limitations of the study must be acknowledged. This research was 
predominantly conducted online, and invitations for students to participate were sent through 
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course coordinators via email. As such, there is no way to determine the response rate of the 
sample, as the number of invitations sent to students is unclear. Also, while superior to the 
original research, the representativeness of the sample in terms of university faculty could be 
improved with further effort towards sample stratification. The test-retest analysis was 
conducted with a fairly small sample and should be re-evaluated in future with a larger 
sample. Finally, cut-off scores for severity categories created using statistical methods (i.e. z 
scores) suggests that qualitative groups resulting from such cut-offs are essentially arbitrary. 
This study has attempted to verify the created groups through a number of processes; 
however the use of these qualitative labels must still be interpreted with caution and used in 
conjunction with clinical judgement. Due to this limitation, the qualitative labels or categories 
outlined in this study are not recommended for research purposes, but for conceptualising 
individual test takers total scores only. Without clinical validation, reducing data into the 
groups ‘low’, ‘moderate’, ‘high’ and ‘very high’ for research purposes runs the risk of 
producing invalid findings regarding depression among university students in the absence of 
clinical benchmarks.     
 To further improve the utility of the USDI, future research should progress in a 
number of areas. The implementation of the USDI within university counselling centres 
could lead to the assessment of the scale’s predictive validity, further assessment of the 
construct validity, as well as the ability of the USDI to detect change and indicate pre and 
post intervention differences. The factor structure of the USDI could be assessed further 
utilising various samples, such as students from different universities or students from 
specific ethnic groups. Further, research validating the cut-off scores and appropriateness of 
the qualitative labels for the groups should be conducted, avoiding purely statistical methods. 
Suggestions include examination of scores and student’s categorical membership on the 
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USDI compared with clinical interview and assessment by a psychologist or student 
counsellor, as well as behavioural outcomes related to depression among students 
5. Conclusion 
 This study demonstrated via confirmatory factor analysis that the correlated three 
factor structure of the 30-item USDI was replicated with the addition of the second order 
‘total score’ factor – demonstrating construct validity. Utilising a larger and more diverse 
sample than the original research, the three factors of Lethargy, Cognitive-Emotional and 
Academic motivation, leading to a second order ‘total score’ factor was found to be the best 
fit for the data. Good internal consistency, temporal stability, as well as sound convergent and 
discriminant validity of the USDI was also demonstrated. Further, the cut-off scores outlined 
in this study provide descriptive severity categories to aid interpretation of USDI scores in 
individual applications. It is concluded that the USDI is a valid and reliable tool to aid in the 
assessment of depressive symptoms among university students. 
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Table 1 
 
Fit Indices for the Different Factor Models 
 
 
Factorial models df χ2 RMSEA CFI NFI 
1a       Single factor 418 6689.75 0.11 0.73 0.72 
2a       Two independent factors 418 6256.58 0.10 0.75 0.74 
2b       Two correlated factors  417 5164.48 0.09 0.80 0.78 
2c       Two correlated factors, correlated error  365 2396.52 0.07 0.91 0.89 
3a       Three independent factors  405 6035.87 0.10 0.76 0.75 
3b       Three correlated factors 402 3825.76 0.08 0.85 0.84 
3c       Three correlated factors, correlated error 350 1513.10 0.05 0.95 0.94 
3d       Three correlated factors, correlated error, second order total score factor 330 1366.87 0.049 0.96 0.94 
      Note. df = degrees of freedom, χ2= Chi-Square, CFI = Comparative Fit Index, NFI = Normed Fit Index, RMSEA = Root mean squared error 
of approximation.  
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Table 2 
 
Factor loadings for the three correlated factor model (3c) 
 
 Factor Loadings 
USDI Items Lethargy Cognitive-
Emotional 
Academic 
motivation 
1 .48   
3 .61   
4 .55   
8 .59   
10 .70   
24 .70   
27 .83   
29 .77   
30 .73   
    
2  .69  
5  .49  
6  .57  
9  .62  
11  .69  
14  .52  
18  .69  
20  .81  
21  .84  
22  .81  
23  .69  
25  .78  
26  .78  
28  .63  
    
7   .46 
12   .61 
13   .56 
15   .74 
16   .80 
17   .71 
19   .75 
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Figure 1. Graphical representation of the correlated three factor model of the USDI (Model 
3c). Error correlations have been omitted in the interest of clarity, however error correlations 
only occur within factors and not between. Item numbers represent corresponding items on 
the questionnaire. 
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Table 3 
 
Factor loadings for the three correlated factor model, with a second order ‘total score’ 
factor (3d) 
 
 Factor Loadings 
USDI Items Lethargy Cognitive-
Emotional 
Academic 
motivation 
1 .47   
3 .61   
4 .55   
8 .57   
10 .67   
24 .70   
27 .80   
29 .76   
30 .73   
    
2  .69  
5  .49  
6  .57  
9  .61  
11  .68  
14  .53  
18  .70  
20  .77  
21  .82  
22  .78  
23  .69  
25  .78  
26  .79  
28  .61  
    
7   .44 
12   .58 
13   .51 
15   .69 
16   .79 
17   .69 
19   .70 
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Figure 2. Graphical representation of the correlated three factor model of the USDI, with 
second order ‘total score’ factor (Model 3d). Error correlations have been omitted in the 
interest of clarity, however error correlations only occur within factors and not between. Item 
numbers represent corresponding items on the questionnaire. 
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Table 4 
USDI Cut-off Scores 
Qualitative 
label 
USDI score  
 
M & SD range Z score % of sample Percentile n
Low 30-73 Below Mean Below 0 51.4 0-50th 590
Moderate 74-95 Mean + 1 SD 1 31.3 51-82th 359
High 96-118 Mean + 2 SDs 2 14.2 83-96th 163
Very High 119-147 Mean + 3 SDs 3 3.1 97-100th 36
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Table 5 
 
Means, Medians and Standard Deviations of DASS Depression Scores and LSS Scores by  
 
USDI Severity Group 
 
Note. M = Mean, Mdn = Median, SD = Standard Deviation, n = sample size.  
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
USDI group DASS Depression 
Scores 
 LSS Scores  n
 M Mdn SD M Mdn SD  
Low  2.76 1.50 3.88 33.49 34.00 4.53  590
Moderate  9.43 8.00 6.06 27.70 28.00 3.95  359
High  17.94 17.00 7.54 23.29 23.00 3.94  163
Very High 31.67 33.50 8.05 18.39 19.00 4.09  36
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Table 6 
 
USDI Group Comparisons and Effect Sizes by DASS Depression Scores and LSS Scores  
Using Mann-Whitney Tests 
Note. n = sample size, U = Mann-Whitney value, Sig = Significance value, r = effect size.  
 
 
 
 
 
 
 
 
 
  DASS depression Scores  LSS Scores 
USDI group comparisons n U Sig. r U Sig. r
Low vs. Moderate 949 29130.05 .000 -.61 36304.50 .000 -.55
Moderate vs. High 522 10870.05 .000 -.50 12446.00 .000 -.46
High vs. Very High 199 672.05 .000 -.51 1074.00 .000 -.42
Low vs. High 753 2780.50 .000 -.68 5016.00 .000 -.64
Low vs. Very High 626 60.00 .000 -.41 225.50 .000 -.40
Moderate vs. Very High 395 284.50 .000 -.48 725.50 .000 -.44
